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(54) POROUS CERAMIC HONEYCOMB STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure which is not of a complicated structure and is 
easily manufactured and further captures fine particles 
contained in an exhaust gas with high efficiency and also 
cuts a pressure loss to a low level. 
SOLUTION: This porous ceramic honeycomb structure 
comprises an outer peripheral wall and numerous cells 
surrounded by a cell wall on the inner peripheral side of 
the outer peripheral wall. Both edge faces of the exhaust 
gas inflow side and the exhaust gas outflow side of the 
cells are alternately sealed and the exhaust gas is made 
to flow into the adjacent cells by allowing the exhaust 
gas to pass through the pores of the cell wall. Thus fine 
particles contained in the exhaust gas are captured by 
the cell wall. In addition, the structure has a section of a 
square shape surrounded by the cell wall whose 
thickness is 0.1 to 0.3 mm, with a cell pitch of 1.4 to 3 
mm. Besides the sectional area surrounded by the cell 
wall is 1.3 mm2 or more, or the inside dimension between 

both internal faces of the cell wall is 1.15 mm or more. Further, the surface of a filter per unit 
volume is 7 cm2/cm3 or more, preferably 10 cm2/cm3 or more and the porosity of the cell wall 
is 50 to 70%. 
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3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1 ] Have the countless eel surrounded with the cell wall by the inner circumference side of a peripheral wall and this peripheral 
wall, and the both-ends side by the side of the exhaust gas inflow of a eel and an exhaust gas outflow is ******(ed) by turns. It is the 
porosity ceramic honeycomb structure object which carries out uptake of the particle which is made to pass the pore of a cell wall and 
is contained in a contiguity eel in exhaust gas at a sink and exhaust gas with a cell wall. The cross section surrounded with a cell wall 
has the shape of a square. 0. 1 -0.3mm and a eel pitch by 1 .4-3mm [ cell wall thickness ] It is the cross section surrounded with a cell 
wall 1 .3mm 2 Porosity ceramic honeycomb structure object characterized by setting 1 . 1 5mm or more and filter surface area per unit 
volume to three or more 7cm2/cm for the inside dimension between the above or a cell wall. 

[Claim 2] The porosity ceramic honeycomb structure object according to claim 1 characterized by setting filter surface area per said 
unit volume to three or more 1 0cm2/cm. 

[Claim 3] The porosity ceramic honeycomb structure object according to claim 1 or 2 characterized by making the porosity of said cell 
wall into 50 - 70%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the porosity ceramic honeycomb structure object which carries out uptake of the 

particle in the exhaust gas discharged from a diesel power plant. 

[0002] 

[Description of the Prior Art] In order to call for reduction of the harmful matter contained in the exhaust gas discharged from engines, 
such as an automobile, and to respond to this from the maintenance side of a local environment or earth environment, the catalytic 
converter for exhaust gas purification is used. A ceramic honeycomb catalyst converter is in one of the catalytic converter of this. 
Moreover, in order to carry out uptake of the particle contained in the exhaust gas from a diesel power plant recently, the exhaust gas 
purification filter which is a porosity ceramic honeycomb structure object (henceforth [ a "porosity ceramic honeycomb structure 
object" is omitted and ] a "honeycomb structure object"), and ******(ed) the both-ends side by the side of the exhaust gas inflow of a 
eel and an exhaust gas outflow by turns has been used. 

[0003] Drawing 1 is the perspective view of the honeycomb structure object 1 1, and drawing 2 is the cross section of the honeycomb 
structure object 1 1 of drawing 1 . As shown in drawing 1 and drawing 2 , the honeycomb structure object 1 1 is usually approximately 
cylindrical, and it has countless eel lie surrounded by cell wall 1 lb by the inner circumference side of peripheral-wall 1 la and this 
peripheral-wall 1 la, and is **** suggestion ******** with sealing agents 13a and 13b by turns about 1 Id of inflow side edge sides of 
eel 1 lc, and the both-ends side of outflow side edge side lie. And the honeycomb structure object 1 1 grasps the peripheral- wall 11a 
by the grasping member (not shown), is contained in a stowage container (not shown), and is used as the exhaust gas purification filter. 
Moreover, the exhaust gas purification filter is arranged after the exhaust manifold of an automobile etc. 

[0004] Exhaust gas purification with an exhaust gas purification filter is performed as follows. By drawing 2 , exhaust gas flows from 
eel 11c which is carrying out opening 1 Id in respect of the inflow side edge of the honeycomb structure object 11 (10a shows), and 
after it passes the pore (not shown) formed in cell wall 1 lb, it is discharged from outflow side edge side 1 le (10b shows). And in case 
the particle contained in exhaust gas passes in a contiguity eel from the pore which continues within cell wall 1 lb, it is filtered, and 
uptake is carried out. 

[0005] However, when the amount of the particle by which uptake is carried out increased, and pore is got blocked by the particle and 
uses for an engine, back pressure increases and engine power is reduced. For this reason, when the particle by which uptake was 
carried out exceeds a constant rate, it is necessary to suppress the increment in back pressure by removing a particle. Since a particle is 
the fusibility organic component of that it can dissolve in a fixed-carbon component and an organic solvent, and inflammability, if it 
heats in temperature of about 650 degrees C or more, it will burn. Then, a particle is made to afterburn using heating means, such as an 
electric heater, a burner, and hot blast, and the exhaust gas purification filter is reproduced. Moreover, the approach of reproducing a 
particle continuously at low temperature using a catalyst is also taken. 

[0006] An important thing is the pressure loss below fixed in the property of this exhaust gas purification filter, and the time amount 
which can continue uptake, i.e., uptake time amount, is a ******* * } suppressing the engine increment in back pressure. If uptake time 
amount is short, the interval to playback becomes short and must enlarge the volume of an exhaust gas purification filter inevitably. 
[0007] On the other hand, the conventional technique has the indication of the honeycomb filter which was going to adjust the 
numerical aperture of the eel by the side of the inflow of exhaust gas, and an outflow, and the cross section of the direction of passage 
of a eel, and was going to lessen pressure loss. That is, in the honeycomb filter of an exhaust gas purge, it is supposed that it is low in 
the pressure loss at the time of exhaust gas passing a filter, and exhaust gas can be easily introduced into a eel by setting the eel pitch 
of each eel which carries out opening of the numerical aperture by the side of an outflow to an inflow side 20 to 30% as 2. 5-5. 0mm 
when the numerical aperture by the side of an exhaust gas inflow is 60 - 70% at JP,5-68828,A. Moreover, while each eel which carries 
out opening to an exhaust gas inflow side has a cross-section hexagon-like centrum, each eel which carries out opening to an exhaust 
gas outflow side has the publication made into a cross-section triangle-like centrum in this JP,5-68828,A. 

[0008] moreover, in another JP,10-57730,A To a peripheral wall, this peripheral wall, and one, and the through tube septum formed in 
periphery Kabeuchi in the shape of a honeycomb, Two or more through tubes divided by the through tube septum, and the closure 
object formed only in the end section of a through tube, While being a ******** ceramic honeycomb filter and forming the closure 
object in the shape of an abbreviation checker in the both-ends side of a ceramic honeycomb filter In the cross section of the closure 
object formation section of a through tube, it is smaller than the cross section of the closure object agenesis section, and is making the 
cross section of the closure object formation section preferably 20% - 50% to the cross section of the closure object agenesis section, 
and there is a publication to which it is supposed that the pressure loss at the time of the inflow of exhaust gas and an outflow can be 
reduced. 

[0009] Moreover, the cordierite powder of 30% or more of porosity is used as the aggregate at JP,7-163822,A. To this cordierite-ized 
raw material powder, an ostomy agent, a shaping assistant, etc. In addition, kneading, With the nature ceramic filter of cordierite 
whose porosity the average pore size of a filter which obtained by performing shaping and baking is less than [ of the aggregate / 
pitch-diameter x0.15**5micrometer ], and is 30% or more There is a publication to which it is supposed that collection efficiency is 
high, pressure loss is small, and the filter which has the reinforcement which can be carried [ that it is lightweight and compact and ] in 
an automobile can be offered. 
[0010] 

[Problem(s) to be Solved by the Invention] However, although a honeycomb filter given in said JP,5-68828,A changes the numerical 
aperture by the side of an exhaust gas inflow and an outflow and is made into the predetermined range, it is an exhaust gas inflow and 
outflow side, and it is difficult to control a numerical aperture and it becomes complicated [ structure ]. moreover, the extrusion at the 
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time of making the inflow side of exhaust gas into the shape of a hexagon, and making an outflow side into the shape of a triangle for 
the cross section of each eel fabricating a honeycomb filter material from a plastic matter - public funds — the structure of a mold also 
becomes complicated. 

[001 1] Moreover, although a ceramic honeycomb filter given in JP, 10-5 7730, A changes the cross section of the closure object 
formation section of a through tube, and the cross section of the closure object agenesis section and is made into the predetennined 
range, it is difficult to change the cross section of a through tube and to control, and it becomes complicated [ structure ]. Moreover, 
the process which makes an extended change of the cross section of the closure object agenesis section of a through tube increases. 
[0012] Since the nature ceramic filter of cordierite of a publication is using the cordierite aggregate of 30% or more of porosity for 
JP,7-163822,A, the pore structure consists of pore by the big cordierite-ized raw material of a path, and a small chain hole of a path. 
Therefore, in order to secure the strength property, since 300-2000 micrometers of thickness of a passage septum are required, there is 
a problem that the differential pressure by the side of an inflow and an outflow becomes large, and pressure loss becomes large. 
[0013] Moreover, while carrying out uptake of the particle in exhaust gas to the cell wall and pore of a honeycomb structure object by 
supporting catalysts, such as a platinum metal catalyst, in recent years, purifying harmful matter, such as nitrogen oxides contained in 
exhaust gas, has also been performed. However, since the heat capacity of a honeycomb structure object becomes large when there are 
300-2000 micrometers of thickness of a passage septum, time amount until a catalyst is activated from immediately after engine 
starting becomes long, and there is also a problem that harmful matter will be discharged in the meantime. 

[0014] Therefore, it is to acquire the honeycomb structure object which can make pressure loss low while the technical problem of this 
invention does not have complicated structure, and is easy to manufacture and carries out uptake of the particle contained in exhaust 
gas efficient. Furthermore, even if it supports a catalyst, while carrying out uptake of the particle contained in exhaust gas efficient, it 
is in acquiring the honeycomb structure object which can make pressure loss low. 
[0015] 

[Means for Solving the Problem] this invention persons inquired wholeheartedly in view of the above-mentioned technical problem, 
consequently, the cross section which makes the cross section surrounded with a cell wall the shape of a square, and is surrounded 
with cell wall thickness, a eel pitch, and a cell wall or the inside dimension between cell walls, and the filter surface area per unit 
volume — or, if the porosity of a cell wall is chosen further appropriately While structure is not complicated, and manufacture is easy 
and carrying out uptake of the particle contained in exhaust gas efficient, even if the honeycomb structure object which can make 
pressure loss low is acquired and it supports a catalyst further, while carrying out uptake of the particle contained in exhaust gas 
efficient Knowledge that the honeycomb structure object which can make pressure loss low is acquired was acquired, and it hit on an 
idea to this invention. 

[0016] Namely, the honeycomb structure object of this invention has the countless eel surrounded with the cell wall by the inner 
circumference side of a peripheral wall and this peripheral wall, and ****** the both-ends side by the side of the exhaust gas inflow of 
a eel, and an exhaust gas outflow by turns. It is the porosity ceramic honeycomb structure object which carries out uptake of the 
particle which is made to pass the pore of a cell wall and is contained in a contiguity eel in exhaust gas at a sink and exhaust gas with a 
cell wall. The cross section surrounded with said cell wall has the shape of a square. 0.1 -0.3mm and a eel pitch by 1.4-3mm [ cell wall 
thickness ] It is the cross section surrounded with a cell wall 1 .3mm 2 It is characterized by setting 1 . 1 5mm or more and filter surface 
area per unit volume to three or more 7cm2/cm for the inside dimension between the above or a cell wall. 

[0017] In this invention, it is desirable to set filter surface area per said unit volume to three or more 10cm2/cm. Furthermore, in this 
invention, it is desirable to make the porosity of said cell wall into 50 - 70%. 
[001 8] Next, the reason of the configuration from this invention is explained. 

(Configuration of the cross section surrounded with a cell wall) In the cross section surrounded with a cell wall, the shape of a square 
then and structure are not complicated, and serve as a honeycomb structure object with easy manufacture, moreover, the extrusion at 
the time of considering as the Plastic solid of honeycomb structure from a plastic matter — public funds — since structure of a mold is 
not complicated, it is easy to manufacture. In addition, the shape of a square shall also include the shape of an abbreviation square 
from which die length of one side differs about 20%. 

[0019] (Cell wall thickness) the extrusion which cell wall thickness uses for considering as the Plastic solid of honeycomb structure 
from a plastic matter in less than 0.1mm — public funds — productivity falls that the plastic matter discharge path of a mold is too thin, 
and a plastic matter is hard to be discharged. On the other hand, if cell wall thickness exceeds 0.3mm, the differential pressure by the 
side of an inflow and an outflow will become large, and pressure loss will become large. Therefore, cell wall thickness is set to 0. 1- 
0.3mm. 

[0020] (Cel pitch) The resistance at the time of exhaust gas going [ a eel pitch ] into 1 Id the inflow side of eel 1 Ic by less than 1 .4mm 
becomes large. On the other hand, if a eel pitch exceeds 3mm, since the number of eels per unit cross section becomes fewer and the 
filter surface area per unit volume will become small, it is because pressure loss becomes large. Therefore, a eel pitch is set to 1.4- 
3 mm. 

[0021] (The cross section surrounded with a cell wall, or inside dimension between cell walls) The cross section surrounded with a cell 
wall is 2 1 .3mm. The resistance at the time of exhaust gas going that the inside dimension between the following or a cell wall is less 
than 1 . 1 5mm into 1 1 d the inflow side of eel 11c by relation with filter surface area becomes large. In addition, the cross section 
surrounded with a cell wall shows the cross section of the direction of passage of one cel. 

[0022] (Filter surface area per unit volume) Filter surface area means the geometric surface area of the eel which exhaust gas passes, 
and it is expressed with inside dimension x4/(cel pitch)2xl/2 between the filter surface area = cell walls per unit volume. The pressure 
loss at the time of passage becomes [ exhaust gas ] large by the relation between the cross section surrounded with a cell wall as the 
filter surface area per unit volume is less than three 7cm2/cm in a honeycomb structure object, or the inside dimension of a cell wall. 
Therefore, filter surface area per unit volume is preferably set to three or more 10cm2/cm for the filter surface area per unit volume 
three or more 7cm2/cm. 

[0023] (Porosity) The pressure loss at the time of passage becomes [ exhaust gas ] large by the relation between the cross section 
surrounded with a cell wall as the porosity of a cell wall is less than 50% or the inside dimension of a cell wall, and the filter surface 
area per unit volume. Moreover, support of a catalyst becomes difficult in supporting catalysts, such as a platinum metal catalyst, to a 
cell wall or pore. On the other hand, if porosity exceeds 70%, the collection efficiency of that reinforcement falls and a particle will 
fall. Therefore, porosity is made into 50 - 70%. In addition, porosity is measured using a mercury press fit type porosimeter. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained to a detail. 
[0025] It is the following, and the honeycomb structure object 1 1 shown in drawing 1 and drawing 2 was made and produced. 
(Adjustment of basic-raw-materials powder) Powder, such as a kaolin, talc, a silica, hydroxylation aluminum, and an alumina, is 
measured, and chemical composition is Si02 at a mass ratio. : 203:32 - 38% of aluminum and the nature of cordierite ceramic raw 
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material powder used as MgO:12-16% were adjusted 47 to 53%. This ceramic raw material powder contains the component, for 
example, CaO, mixed in others unescapable, Na20, K20, Ti02, Fe203, PbO, and P205 below 2.5 mass % as a whole. 
[0026] (Addition of a shaping assistant and an ostomy agent, and purification of a plastic matter) Next, as a shaping assistant, as 
methyl cellulose, the hydroxypropyl methylcellulose, and an ostomy agent, graphite, wheat flour, starch, etc. were selected suitably, 
and it added, and mixed enough by dry type to the raw material powder of this nature ceramic of cordierite. Subsequently, the water of 
the amount of conventions was poured in, still more sufficient mixing was performed, and the plastic matter in which extrusion 
molding is possible was produced. 

[0027] (Extrusion molding) Next, extrusion molding was carried out using the extrusion molding die of general structure. In drawing 
3 , the partial diagrammatic view of the Plastic solid with which (a) has honeycomb structure, and (b) are the important section 
sectional views of an extrusion molding die. In addition, the sign parenthesized by drawing 3 (a) shows the part of the honeycomb 
structure object 1 1 after baking. In order that the metal mold 20 for extrusion molding may form in a predetermined configuration the 
die 21 with discharge path 21b formed in the shape of a grid, and peripheral-wall 1 la of the honeycomb structure object 1 1 by drawing 
3 while gathering a plastic matter from much supply path 21a and this supply path 21a While adjusting the discharge of the masking 
plate 22 and plastic matter which adjust plastic matter inflow, it consists of a presser-foot frame 23 which adjusts peripheral-wall 1 1 a 
of the honeycomb structure object 1 1. In addition, the bottom to a top is the direction of extrusion (an arrow head shows), and the 
metal mold 20 for extrusion molding has extruded the plastic matter from supply path 21a to discharge path 21b. And with the metal 
mold 20 for extrusion molding, the cross section surrounded with a cell wall has the shape of a square, and produced the Plastic solid 
into which the cross section of 1 Ig surrounded with 1 It of cell wall thickness, eel pitch 1 li, and a cell wall and the inside dimension of 

1 lh between cell walls, and the filter surface area per unit volume were changed and which has honeycomb structure. 

[0028] (Baking) Next, the Plastic solid which has this honeycomb structure was calcinated using the batch type firing furnace. The 
cross section where the outer diameter of peripheral -wall 1 la is surrounded at 60% by 150mm after baking, and the porosity of 
150mm and cell wall 1 lb is surrounded for die length by cell wall 1 lb has the shape of a square, and as shown in Table 1 , the 
honeycomb structure object 1 1 into which inside dimension 1 li between the cross section of 1 lg surrounded with 1 It of cell wall 
thickness, eel pitch 1 1 i, and a cell wall or a cell wall and the filter surface area per unit volume were changed was acquired. 
[0029] (*♦****) Next, eel of 1 Id of inflow side edge sides of baking object 1 1 c which has honeycomb structure was ******(ed) by 
sealing agent 13a every piece, and it ******(ed) by sealing agent 13b at exhaust gas outflow side edge side 1 le only about eel 1 lc 
which is not ******(ing) 1 Id in respect of an inflow side edge. In addition, sealing agents 13a and 13b used the nature ceramic of 
cordierite. 

[0030] Next, air was flowed into each honeycomb structure object 1 1 as flow rate of 7.5Nm 3 / min, the differential pressure (mmAq) 
of 1 Id and outflow side 1 le was measured the inflow side, and the pressure loss testing device (not shown) estimated the pressure loss 
of each honeycomb structure object 1 1 . In addition, evaluation of pressure loss performed that to which differential pressure exceeds 
[ less than 250 mmAqs ] good (O) and 350mmAq for A (O) and 250 - 350mmAq as NG (x). The result is collectively shown in Table 
1. 

[0031] 
(Table 1) 

partition Cell wall thickness Cel pitch The cross section inside dimension Filter surface area Differential pressure Pressure loss (mm) 
(mm) (mm2) (mm) (cm2/cm3) (mmAq) Evaluation Example 1 of invention 0.30 1.80 2.25 1.50 9.3 266 O Example 2 of invention 
0.30 1.47 1.37 1.17 10.8 249 O Example 3 of invention 0.25 1.47 1.49 1.22 11.3 238 O Example 4 of invention 0.23 1.51 1.64 1.31 
1 1.0 233 O Example 1 of a comparison 0.43 2.54 4.45 2.1 1 6.5 Example of 414x comparison 2 0.15 1.27 1.25 1.12 13.9 452 Example 
3 of x comparison 0.303.00 7.29 2.70 6.0 368 Example 4 of x comparison 0.30 1.27 0.94 0.97 12.0 425 Example 5 of x comparison 
0.30 3.5010.24 3.20 5.2 371 Inside dimension omits the inside dimension of 1 lh between cell walls, filter surface area omits the filter 
surface area per unit volume, respectively, and the x (notes) table 1 shows the cross section of 1 lg by which the cross section is 
surrounded with a cell wall. 

[0032] From Table 1 , cell wall thickness 1 lc the examples 1-4 of invention 0. 1 -0.3mm, The inside dimension of 1 lh between 1 .3mm 

2 or more and cell walls Moreover, 1 .15mm or more, [ the cross section of 1 lg by which eel pitch 1 li is surrounded with 1 .4-3mm and 
a cell wall ] Since it is three or more 10cm2/cm preferably, the filter surface area per unit volume is known by 7cm2/cm3 and that 
differential pressure serves as the honeycomb structure object 1 1 with little [ it is small and ] pressure loss. 

[0033] On the other hand, for the example 1 of a comparison, the cross section of 1 lg surrounded with a cell wall is 2 1 .3mm. 
Although inside dimension Hi between the above or a cell wall is 1.15mm or more, since cell wall thickness is over 0.3mm, the filter 
surface area per unit volume is less than three 7cm2/cm, and it turns out that differential pressure is large and pressure loss is large. 
For the examples 2 and 4 of a comparison, the cross section of 1 lg surrounded with a cell wall although the filter surface areas per unit 
volume are three or more 7cm2/cm is 2 1 .3mm. The inside dimension of 1 lh between the following or a cell wall is less than 1 . 1 5mm, 
and eel pitch 1 li is less than 1.4, and it turns out that differential pressure is large and pressure loss is large. For the example 3 of a 
comparison, the cross section of 1 1 g surrounded with a cell wall is 2 1.3mm. Although inside dimension 1 li between the above or a 
cell wall is 1 . 1 5mm or more, the filter surface area per unit volume is less than three 7cm2/cm, and it turns out that differential 
pressure is large and pressure loss is large. For the example 5 of a comparison, the cross section of 1 lg surrounded with a cell wall is 2 
1 .3mm. Although inside dimension 1 1 i between the above or a cell wall is 1 . 1 5mm or more, a eel pitch exceeds 3mm, and since the 
filter surface area per unit volume is less than three 7cm2/cm, it turns out that differential pressure is large and pressure loss is large. 
[0034] (Catalyst support) The honeycomb structure object 1 1 of the examples 1-4 of invention supports a catalyst in cell wall 1 lb and 
pore if needed. Since the carbon which carried out uptake burns at low temperature continuously by the chemical reaction with N02 
formed of the catalytic reaction of NOx in an exhaust gas component when a platinum metal catalyst is supported on the honeycomb 
structure object 11, combustion temperature can be reproduced continuously, without carrying out the erosion of the honeycomb 
structure object by making it fall compared with the case where it is made to burn by the electric heater, a burner, etc. 
[0035] 

[Effect of the Invention] Above, according to the honeycomb structure object of this invention as explanation in a detail, while 
carrying out uptake of the particle which structure is not complicated, and it becomes easy to manufacture it, and is contained in 
exhaust gas efficient, pressure loss can be made low. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of a honeycomb structure object. 

[Drawing 2] It is the cross section of an example of the exhaust gas purification filter 10 using the honeycomb structure object of 
drawing 1 . 

Prawing 3] The partial section of the Plastic solid with which (a) has honeycomb structure, and (b) are the important section sectional 
views of an extrusion molding die. 
[Description of Notations] 
10a: Inflow 
10b: Outflow 

1 1 : Honeycomb structure object 
1 la: Peripheral wall 
lib: Cell wall 
11c: Cel 

lid: Inflow side edge side 
1 le: Outflow side edge side 
1 If: Inflow side edge side 

1 lg: The cross section surrounded with a cell wall 

1 lh: Inside dimension between cell walls 

Hi: Cel pitch 

1 It: Cell wall thickness 

13a, 13b: Sealing agent 

20: Metal mold for extrusion molding 

21: Die 

21a: Supply path 
21b: Discharge path 
22: Masking plate 
23: Presser-foot frame 
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